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TIMING CONTROLLER, DISPLAY DEVICE
AND DRIVING METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a timing controller, a dis-
play device and a driving method thereof; in particular, to a
timing controller, a display device, and a driving method
thereof adapted for decreasing noise interference and pre-
venting occurrence of abnormal display.

2. Description of Related Art

In general, Electromagnetic Compatibility (EMC)
includes Electromagnetic Interference (EMI) and Electro-
magnetic Susceptibility (EMS). To verify the Electromag-
netic Susceptibility (EMS), it’s very important to test the
Electrostatic Discharge (ESD). It’s noteworthy that Electro-
magnetic discharge (ESD) designates that an electronic
device has had some type of malfunction including temporary
breakdown, permanent damage or another malfunctions as a
result of being over charged. Specifically, a display device
may have abnormal display, frozen screen, and abnormal
shutdown due to Electrostatic Discharge (ESD).

For instance, a conventional display device comprises a
timing controller, a source driver, and a gate driver, wherein
the timing controller can control the operation of the source
driver and the gate driver for displaying images on the panel
of'display device. For an image to display properly, the timing
controller should verify whether each source driving unit of
the source driver has locked a timing signal to ensure data
accuracy. However, when electrostatic discharge starts to
build up in the source driver or the timing controller, the
source driving unit may have loose lock causing the timing
controller to send abnormal data to the source driver and to
display abnormally images on the display panel.

In practice, the timing controller of a conventional display
device should stop sending data to the source driver and
display a black screen when the display device has loose lock
due to the electrostatic interference so as to prevent the dis-
playing of abnormal images. However, the appearance of a
black screen decreases the display quality and users are made
aware of the abnormal display. Accordingly, it’s necessary to
have a display device in which the display quality can be
improved when the electrostatic interference becomes promi-
nent without negatively influencing the operation efficiency.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a timing
controller adapted for decreasing noise interference and to
prevent abnormal display. When the display device equipped
with the timing controller disclosed encounters has been
interfered by noise, the timing controller disable the gate
driver to have the display device continue displaying the
previous frame with accurate data to improve the display
quality.

In order to achieve the aforementioned objects, a timing
controller is provided according to an embodiment of the
present invention. The timing controller is respectively
coupled to a source driver and a gate driver. The timing
controller comprises a driving signal generation module, a
time-locking module, and a first logic circuit. The driving
signal generation module is used for generating a first isola-
tion signal. The time-locking module is coupled to the source
driver and is used for detecting whether the plurality of source
driving units of the source driver all have locked a timing
signal to have the source driver correspondingly outputting

20

25

30

35

40

45

50

2

the first timing locking signal adjusted. The first logic circuit
is coupled to the driving signal generation module and the
time-locking module. The first logic circuit is used for gen-
erating a second isolation signal wherein the output status of
the second isolation signal is adjusted based on the output
status of the first time-locking signal and the first isolation
signal. The gate driver selectively outputs the plurality of gate
driving signals to the plurality of gate driving units of the gate
driver based on the output status of the second isolation
signal.

The object of the present invention is to provide a display
device capable of decreasing the noise interference and pre-
venting abnormal display. When the display device is inter-
fered by noise, the timing controller of the display device
disables the operation of the gate driver to have the display
device displaying the previous frame of accurate data to
improve the display quality.

In order to achieve the aforementioned objects, a display
device is provided according to an embodiment of the present
invention comprising a display panel, a source driver, a gate
driver, and a timing controller. The source driver comprises a
plurality of source driving units with each source driving unit
being at least coupled to one of the data lines of the display
panel. The gate driver comprises a plurality of gate driving
units with each gate driving unit being at least coupled to one
of the scan lines of the display panel. The timing controller
comprises a driving signal generation module, a time-locking
module, and a first logic circuit. The gate driver generates a
first isolation signal and generates a plurality of gate driving
signals, sequentially. The time-locking module is coupled to
the source driver. The time-locking module is used for detect-
ing whether the source driving units all have locked a timing
signal to accordingly output a first time-locking signal
adjusted by the source driver. The first logic circuit is coupled
to the driving signal generation module and the time-locking
module for generating a second isolation signal wherein the
output status of the second isolation signal is adjusted based
on the output status of the first time-locking signal and the
first isolation signal. The gate driver selectively outputs the
plurality of gate driving signals to the plurality of gate driving
units of the gate driver based on the output status of the second
isolation signal.

The object of the present invention is to provide a driving
method for a display device, capable of decreasing noise
interference and preventing abnormal display. When the dis-
play device is interfered by noise, the timing controller of the
display device disable the operations of the gate driver to have
the display device continue displaying a previous frame con-
tains accurate data to improve the display quality.

In order to achieve the aforementioned objects, a driving
method of a display device is provided according to an
embodiment of the present invention. The driving method
comprising: generating a first isolation signal and generating
a plurality of gate driving signals, sequentially; detecting
whether the plurality of source driving units all have locked a
timing signal to correspondingly output a first time-locking
signal being adjusted by the source driver; generating a sec-
ond isolation signal with the output status thereof being
adjusted based on the output status of the first time-locking
signal and the first isolation signal; selectively outputting the
plurality of gate driving signals to the plurality of gate driving
units of the gate driver based on the output status of the second
isolation signal.

To sum up, when the display device provided by the
embodiments of the instant invention happen to loose lock
due to noise interference, the timing controller of the display
device prevents the interfered data being written into the
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corresponding capacitor to have the display device continue
displaying data of the previous frame. When the source driver
being reconfigured by the timing controller to have correct
timing signals, the time controller re-drive the gate driving
units of the gate driver for new data to be written. Accord-
ingly, the display device of the present invention assures the
accuracy of display data while decreases the occurrence of
displaying the black screen and abnormal image thereby
improves the display quality.

In order to further the understanding regarding the present
invention, the following embodiments are provided along
with illustrations to facilitate the disclosure of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows a function block diagram of a display
device according to an embodiment of the present invention;

FIG. 1B shows a function block diagram of a display
device according to another embodiment of the present inven-
tion;

FIG. 1C shows a function block diagram of a display
device according to another embodiment of the present inven-
tion;

FIG. 2 shows a timing diagram according to an embodi-
ment of the present invention;

FIG. 3 shows a circuit diagram of the first logic circuit
according to an embodiment of the present invention;

FIG. 4 shows a schematic diagram of the signal timing
according to another embodiment of the present invention;

FIG. 5 shows a circuit diagram of the first logic circuit and
the second logic circuit according to another embodiment of
the present invention;

FIG. 6 shows a timing diagram according to another
embodiment of the present invention;

FIG. 7 shows a circuit diagram of the first logic circuit
according to another embodiment of the present invention;

FIG. 8 shows a timing diagram according to another
embodiment of the present invention;

FIG. 9 shows a circuit diagram of the first logic circuit and
the third logic circuit according to another embodiment of the
present invention;

FIG. 10 shows a timing diagram illustrating the display
device being powering-up;

FIG. 11 shows a flow chart illustrating a driving method of
a display device in accordance to another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The aforementioned illustrations and following detailed
descriptions are exemplary for the purpose of further explain-
ing the scope of the present invention. Other objectives and
advantages related to the present invention will be illustrated
in the subsequent descriptions and appended drawings.

Please refer to FIG. 1A in conjunction with FIG. 2. FIG. 1A
shows a function block diagram of a display device according
to an embodiment of the present invention, and FIG. 2 shows
atiming diagram according to the embodiment of the present
invention. As shown in FIG. 1A, a display device 3 comprises
a timing controller 1, a source driver 20, a gate driver 22, and
a panel 24. The panel 24 further comprises a plurality of data
lines 240, a plurality of scan lines 242, a plurality of transis-
tors 244, and a plurality of capacitors 246. Those skilled in the
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art should understand the structure and the operation of the
panel 24, and further descriptions are omitted herein the
instant embodiment.

The timing controller 1 is respectively coupled to the
source driver 20 and the gate driver 22, and is used for con-
trolling the source driver 20 and the gate driver 22 driving the
panel 24 to display. Herein, the timing controller 1 comprises
adriving signal generation module 10, a time-locking module
12, and a first logic circuit 14. The driving signal generation
module 10 is coupled to the first logic circuit 14, and the first
logic circuit 14 is coupled to the time-locking module 12.
Additionally, the source driver 20 and the gate driver 22
comprise a plurality of source driving units 200 and a plural-
ity of gate driving units 220, respectively. The detailed
description for each element of the display device 3 is pro-
vided as follow.

The driving signal generation module 10 generates a first
isolation signal O1 and generates a plurality of gate driving
signals S1~Sn, sequentially. In practice, the gate driving sig-
nals S1~Sn are signals being outputted sequentially while the
first isolation signal O1 is a periodical pulse. Herein, the first
isolation signal O1 can be viewed as periodically switching
between two output status i.e., the high-voltage level and the
low-voltage level. In other words, the output status of a first
isolation signal O1 can switch from a low-voltage level to a
high-voltage level or from a high-voltage level to a low-
voltage level. Moreover, the output time of each first isolation
signal O1 pulse exactly includes the switch timing of two
adjacent gate driving signals.

The time-locking module 12 is coupled to the source driver
20. The time-locking module 12 detects whether all the
source driving units 200 of the source driver 20 have locked a
timing signal and outputs a first time-locking signal .1 being
adjusted by the source driver 20, accordingly. In practice,
when the source driving units 200 of the source driver 20 all
have locked the timing signal, and the output status of the first
time-locking signal [.1 is at a high-voltage level; when at least
one source driving unit 200 of the source driver 20 has not
locked the timing signal, the output status of the first time-
locking signal L1 is at a low-voltage level. In other words, the
output status of the first time-locking signal 1 is determined
by the operation of the source driving units 200.

For example, when the source driving units 200 happen to
loose lock due to electrostatic discharge or noise interference,
the output status of the first time-locking signal L1 is at a
low-voltage level. In the situation where loose lock happens,
because that the data outputted from the timing controller 1 to
the source driver 20 is not accurate and is not usable, the
time-locking module 12 needs to offer timing signals as ref-
erence to each source driving unit 200 until each source
driving unit 200 has locked the timing signal. When each
source driving unit 200 has locked the timing signal again, the
output status of the first time-locking signal .1 outputted
from the time-locking module 12 is at a high-voltage level,
such that the accuracy of data sent from the timing controller
1 to the source driver 20 can be ensured.

The first logic circuit 14 generates a second isolation signal
02 and adjusts the output status of the second isolation signal
02 based on the output status of the first time-locking signal
L2 and the first isolation signal O1. To be specific, when the
first logic circuit 14 determines that the output status of the
first time-locking signal L1 indicates the source driving units
200 of the source driver 20 all have locked the timing signal,
the output status of the second isolation signal [.2 being
outputted from the first logic circuit 14 is the same as the
output status of the first isolation signal [.1. On the other hand,
when the first logic circuit 14 determines that the output status
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of the first time-locking signal L1 indicates that at least one
source driving unit 200 has not locked the timing signal, the
output status of the second isolation signal [.2 being outputted
from the first logic circuit 14 disables the gate driver 22 from
outputting the gate driving signals S1~Sn (i.e. the superim-
posed gate driving signals G1~Gn are not being outputted). In
other words, the output status of the second isolation signal
L2 is at a high-voltage level.

Generally speaking, the first logic circuit 14 adjusts the
output status of the first isolation signal O1 based on the
output status of the first time-locking signal L1, and the
second isolation signal O2 is actually the adjusted first isola-
tion signal O1. In other words, the first logic circuit 14 gen-
erates the second isolation signal O2 according to both the
output status of the first time-locking signal [.1 and the output
status of the first isolation signal O1.

In the embodiment shown in FIG. 2, the first time-locking
signal L1 is switched to a low-voltage level at time T1, indi-
cating the loose lock has happened to at least one source
driving unit 200 as result of electrostatic discharge or noise
interference at time T1, while the output status of the first
isolation signal O1 is at a high-voltage level henceforth the
output status of the second isolation signal O2 is simulta-
neously switched to a high-voltage level at time T1. It is
noteworthy that, since the output status of the first time-
locking signal .1 switches to a high-voltage level at time T2,
indicating that the source driving units 200 still loose lock
from time T1 to T2, hence and thus the output status of the
second isolation signal O2 is still at a high-voltage level.

For further elaboration on the implementation of the first
logic circuit 14, please refer to FIG. 3. FIG. 3 shows a circuit
diagram of the first logic circuit according to an embodiment
of'the present invention. As shown in FIG. 3, the firstisolation
signal O1 is connected to an input end of a NAND gate 142
through a inverter 140, the first time-locking signal [.1 is
connected to another input end of the NAND gate 142, and the
output end of the NAND gate 142 output the second isolation
signal O2. It is noteworthy that although the instant embodi-
ment discloses the circuit diagram shown in FIG. 3, those
skilled in the art should be able to deduce other embodiments
according to the disclosure of the present invention, and the
present invention is not limited thereto.

Please again refer to FIG. 1A in conjunction with FIG. 2.
The gate driver 22 selectively outputs the plurality of gate
driving signals S1~Sn to the plurality of gate driving units 220
based on the output status of the second isolation signal O2.
The second isolation signal O2 is used for shielding the gate
driving signals S1~Sn. When the gate driver 22 determines
that the output status of the second isolation signal O2 is at a
high-voltage level, stop outputting the gate driving signals
S1~Sn. For the ease of explanation, the gate driver 22 can be
viewed as being capable of logically combining the second
isolation signal O2 and the gate driving signals S1~Sn, and
outputs the superimposed gate driving signals G1~Gn to the
plurality of gate driving units 220 of the gate driver 22.

As described in the embodiment of FIG. 2, priorto time T'1,
the output status of the second isolation signal O2 is not fixed
atthe high-voltage level, such that the gate driving signals S1,
S2 are not entirely shielded by the second isolation signal O2.
At the instant, the function of the second isolation signal O2
is to separate the sequentially outputted gate driving signals
S1, S2, generating a time interval between the superimposed
gate driving signals G1 and G2 to prevent the corresponding
scan lines 242 from being turned on simultaneously. How-
ever, the output status of the second isolation signal O2 is
fixed at a high-voltage level within the time interval between
time T1 to time T2 such that the gate driving signals S1, S2 are
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entirely shielded by the second isolation signal O2. That is,
the superimposed gate driving signals G3, G4 is equivalent to
an output with low-voltage level. The scan lines 242 corre-
sponded to the superimposed gate driving signals G3, G4
therefore does not carry relatively high voltage causing the
transistor 244 to be in the non-conducting state. Accordingly
the incorrect data transmitted by a data line 240 is not written
in a corresponded capacitor 246, such that the accurate data
which has already stored in the corresponded capacitor 246
will not lost.

Please refer to FIG. 1B in conjunction with F1G. 4. FIG. 1B
shows a function block diagram of a display device according
to another embodiment of the present invention. FIG. 4 shows
a schematic diagram of the signal timing according to another
embodiment of the present invention. The source driver 20,
the gate driver 22, and the panel 24 of the embodiment are
essentially the same as the aforementioned embodiment,
hence the description is omitted herein. Different from the
aforementioned embodiment, a timing controller 1a further
comprises a second logic circuit 13a. Additionally, the
embodiment discloses the driving method of the timing con-
troller 1a for the case of when the loose lock happens between
two first isolation signals O1.

As shown in FIG. 1B, besides the driving signal generation
module 10, the time-locking module 12 and the first logic
circuit 14, the timing controller 1a further comprises the
second logic circuit 13a. Herein, the second logic circuit 13a
adjusts the output status of the first time-locking signal [.1
based on the first isolation signal O1 so as to output a new
second time-locking signal [.2. In other words, in the instant
embodiment, the first isolation signals O1 are used as sam-
pling signals. For example, the first time-locking signal can
be sampled at the positive edge trigger or negative edge trig-
ger of the first isolation signal O1 and converted into the
second time-locking signal [.2 to have fixed output status of
the time-locking signal 1.2 between any two first isolation
signals O1.

Take the embodiment shown in FIG. 4 for example, when
the output status of the first time-locking signal L1 at time T1
is switched to a low-voltage level. That is, at least one source
driving unit 200 between two first isolation signals O1 hap-
pens to loose lock due to electrostatic discharge or noise
interference. In practice, the data being written at time T1 is
an accurate timing signal, but the timing signal locked by the
data received at time T3 is not. To accommodate the previous
described scenario, the second logic circuit 13a of the instant
embodiment can adjust the output status of the first time-
locking signal L1 to have the output status of the second
time-locking signal [.2 outputted from the second logic cir-
cuit 13a is at a high-voltage level between time T1 to time T3.
Also, even though the output status of the first time-locking
signal L1 has switched to a high-voltage level prior to time T2
(indicating the training of the timing signal has been com-
pleted)), the second logic circuit 13a continue adjusts the
output status of the first time-locking signal L1 so that the
output status of the second time-locking signal [.2 from the
second logic circuit 134 is at a low-voltage level from time T3
to time T2.

It’s noteworthy that though the example in the instant
embodiment is to have the second logic circuit 13a determin-
ing whether the output status of the first time-locking signal
L1 is at a high-voltage level at the positive edge of the first
isolation signals. However, those skilled in the art should be
able to understand that the second logic circuit 13a can also
determine whether the output status of the first time-locking
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signal [.1 is at a high-voltage level when the first isolation
signals O1 are negative-edge triggered, and the present inven-
tion is not limited thereto.

For details on the implementation of the second logic cir-
cuit 13a, please refer to FIG. 5 which shows a circuit diagram
of'the first logic circuit and the second logic circuit according
to another embodiment of the present invention. As shown in
FIG. 5, a combination of the first logic circuit 14 and the
second logic circuit 134 is disclosed, wherein the first isola-
tion signal O1 is connected to the an input end of the NAND
gate 142 through the inverter 140 of the first logic circuit 14.
The first time-locking signal .1 and the first isolation signal
O1 feed into the sampling circuit 130 of the second logic
circuit 13a. After sampling the first time-locking signal [.1
using the first isolation signal O1, the sampling circuit 130
outputs the second time-locking signal [.2. Additionally, the
second time-locking signal 1.2 from the sampling circuit 130
is connected to another input end of the NAND gate 142, so
that the second isolation signal O2 is outputted from the
output end of the NAND gate 142. It’s noteworthy that even
though the instant embodiment describes the circuit in FIG. 5,
those skilled in the art should be able to deduce other embodi-
ments according to the disclosure of the present invention,
and the present invention is not limited thereto.

Please refer to FIG. 1C in conjunction with FIG. 6. FIG. 1C
shows a function block diagram of a display device according
to another embodiment of the present invention. FIG. 6 shows
a timing diagram according to another embodiment of the
present invention. The similarly between the display device
of FIG. 1A and the FIG. 1C in that the display device includes
the source driver 20, the gate driver 22, and the panel 24 and
the description is omitted herein. The difference between the
display device of FIG. 1A and the FIG. 1C in that, the display
device 3a of the instant embodiment further comprises an
improved first logic circuit 14a and a third logic circuit 135.
Moreover, the timing controller 16 of the instant embodiment
waits till the output status of the first time-locking signal
indicating that the source driver 20 has locked a timing signal
and writes data into the panel 24 in the next frame after the
occurrence of loose lock and the process for retraining the
timing signal.

As shown in figures, a frame synchronous module 26 can
output a frame initialize signal VS, wherein the frame initial-
ize signal VS is a vertical synch-image signal, a horizontal
synch-image signal, or other synch-control signals. It’s note-
worthy that when the output status of the first time-locking
signal L1 switches to a low-voltage level attime T1 indicating
that the first time-locking signal .1 has been interfered by
external signals (i.e. at least one source driving unit 200 has
encounter loose lock between two first isolation signals O1 as
the result of electrostatic discharge or noise interference.)
However, the source driving unit 200 can immediately com-
plete the timing signal training at time T2 to have the frame
displaying frequency of the panel 24 synchronized with the
driving timing sequence of each gate driving unit 220 to offer
a relative better visual perception. In this embodiment, the
first logic circuit 14a adjusts the output status of the first
time-locking signal L1 so that the output status of the second
time-locking signal [.2 maintains at a high-voltage level
between time T2 to time T4. The output status of the second
time-locking signal 1.2 is again switched to a low-voltage
level at the start of next time frame (e.g., time T4) after the
output status of the second time-locking signal .2 indicates
that the source driver 20 has locked the timing signal.

To clearly show the embodiment of the first logic circuit
14a, please refer to FIG. 7. FIG. 7 shows a circuit diagram of
the first logic circuit according to another embodiment of the
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present invention. Herein, the first logic circuit 14a adjusts
the high-voltage level time duration of the output status of the
second time-locking signal [.2 based on the sampling fre-
quency of the first isolation signal O1 and switches the output
status of the second time-locking signal [.2 to a low-voltage
level till the beginning of the next frame. It’s noteworthy that,
even though the instant embodiment depicted the circuit in
FIG. 7, however those skilled in the art should be able to
deduce other embodiments according to the disclosure of the
present invention, and the present invention is not limited
thereto.

In the instant embodiment, the first logic circuit 14q is
properly designed to have the output status of the second
time-locking signal [.2 maintained at a high-voltage level at
the current frame, and driving the gate driving units 220
sequentially at start of the next frame. Similar to the embodi-
ment illustrated in FIG. 4, the instant embodiment can adjust
the output status of the first time-locking signal 11 so that the
output status of the second time-locking signal [.2 maintains
at a high-voltage level between time T1 to time T3.

Please refer to FIG. 8 in conjunction with FIG. 9. FIG. 8
shows a timing diagram according to another embodiment of
the present invention. FIG. 9 shows a circuit diagram of the
first logic circuit and the third logic circuit according to
another embodiment of the present invention. As shown in
figures, the instant embodiment discloses a feasible imple-
mentation of the first logic circuit 14a and the second logic
circuit 135, wherein the second logic circuit 135 first config-
ures the first time-locking signal L1 into the second time-
locking signal [.2, with the output status of the second time-
locking signal [.2 is maintained at a high-voltage level
between time T1 to time T3. Subsequently, the second time-
locking signal .2 outputted by the second logic circuit 135
replace the first time-locking signal [.1 and feed in the first
logic circuit 14a. The combination of the first logic circuit
14a and the second logic circuit 135 shown in FIG. 9 can
therefore simultaneously adjust the first time-locking signal
L1 and drive a plurality of gate driving units 220 in each
frame.

Please refer to FIG. 1C in conjunction with FIG. 10. FIG.
10 shows a timing diagram illustrating the display device
being powering-up. In instant embodiment, a power-up
detection module 28 is used for detecting whether the display
device 3a is in powering-up reset state, and outputs a power-
up signal RS, accordingly. The first logic circuit 14a adjusts
the first time-locking signal [.1 and outputs the second time-
locking signal .2 based on the power-up signal RS and the
output statuses of both the first time-locking signal [.1 and the
first isolation signals O1. Specifically, when the display
device 3a is turned on with the power-up signal RS outputted
indicating that the display device 3a is in powering-up reset
state, the power-up detection module 28 can generate the
power-up signal RS through detect a power signal VCC of the
display device 3a. For instance, within a predetermined time
interval of receiving the power signal VCC (i.e. the display
device 3a is in powering-up reset state.), the power-up detec-
tion module 28 adjusts and outputs the power-up signal RS
with a low-voltage level. Accordingly, the output status of the
second isolation signal O2 of the first logic circuit 14a can
drive the gate driver 22 outputting a plurality of superimposed
gate driving signals G1~Gn according to the power-up signal
RS until the first logic circuit 14a receives the power-up
signal RS and switched to a low-voltage level thereafter (i.e.
the display device 3a exiting the powering-up reset state).

When the display device 3a is in the powering-up reset
state, the output status of the first time-locking signal L1 (or
the second time-locking signal [.2) has not yet switched to a
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high-voltage level (i.e. the gate driving units 220 have not
locked the timing signal.), the first isolation signals O1 as
described in previous embodiment can be adjusted to a new
first isolation signals O1_1 based on the first time-locking
signal [.1. However, the display device 3a may have prede-
termined images to be displayed (e.g. trade mark or specific
pattern). Accordingly, the power-up detection module 28 of
the instant embodiment detects first whether the display
device 3a is in the powering-up reset state. When the display
device 3a is in the powering-up reset state, the output status of
the second isolation signal O2 outputted by the first logic
circuit 14aq is the same as the output status of the first isolation
signal O1, and the predetermined images can be successfully
displayed. Otherwise, the output status of the second isolation
signal O2 outputted by the first logic circuit 144 is the same as
the output status of the new first isolation signal O1_1 and the
reset of operation being the same as the above embodiment,
hence further descriptions are hereby omitted.

A driving method of a display device is further provided in
accordance to another embodiment of this invention. Please
refer to FIG. 1A, FIGS. 2 and 11 at same time, wherein FIG.
11 is a flow chart illustrating a driving method of a display
device in accordance to another embodiment of the present
invention. In step S40, the driving signal generation module
10 generates a first isolation signal O1 and a plurality of gate
driving signals S1~Sn, sequentially. In step S42, the time-
locking module 12 being coupled to the source driver 20
detects whether the plurality of source driving units 200 of the
source driver 20 all have locked a timing signal, and adjusts
the output status of the first time-locking signal L1, accord-
ingly. In step S44, the first logic circuit 14 generates a second
isolation signal O2, and adjusts the output statuses of the
second isolation signal O2 based on the output status of the
first time-locking signal and the first isolation signal. At last,
in step S46, the gate driver 22 selectively outputs the plurality
of gate driving signals S1~Sn to the plurality of gate driving
units 220 based on the output status of the second isolation
signal O2.

It shall be noted, although the instant embodiment merely
discloses the driving method for partial functionality of the
display device, however other embodiments of the driving
method have been implied in the aforementioned embodi-
ments. Based on the above explanation, those skilled in the art
should be able to infer different driving method for different
timing controllers, and further descriptions are hereby omit-
ted.

To sum up, when the display device provided by the
embodiments of the instant invention happen to loose lock
due to noise interference, the timing controller of the display
device prevents the interfered data being written into the
corresponding capacitor to have the display device continue
displaying data of the previous frame. When the source driver
being reconfigured by the timing controller to have correct
timing signals, the time controller re-drive the gate driving
units of the gate driver for new data to be written. Accord-
ingly, the display device of the present invention assures the
accuracy of display data while decreases the occurrence of
displaying the black screen and abnormal image thereby
improves the display quality.

The descriptions illustrated supra set forth simply the pre-
ferred embodiments of the present invention; however, the
characteristics of the present invention are by no means
restricted thereto. All changes, alternations, or modifications
conveniently considered by those skilled in the art are deemed
to be encompassed within the scope of the present invention
delineated by the following claims.
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What is claimed is:

1. A timing controller, coupled to a source driver and a gate
driver, respectively, comprising:

a driving signal generation module, generating a first iso-
lation signal and a plurality of gate driving signals,
wherein the gate driving signals are signals being out-
putted sequentially while the first isolation signal is a
periodical pulse, the output time of each first isolation
signal pulse includes the switch timing of two adjacent
gate driving signals;

a time-locking module, coupled to the source driver, con-
figured to detect whether a plurality of source driving
units of the source driver all have locked a timing signal
and to output a first time-locking signal;

afirst logic circuit, coupled to the driving signal generation
module and the time-locking module, configured to gen-
erate a second isolation signal based on the output sta-
tuses of the first time-locking signal and the first isola-
tion signal; and

a second logic circuit, respectively coupled to the driving
signal generation module and the first logic circuit,
adjusting the output status of the first time-locking sig-
nal based on the first isolation signal to output a second
time-locking signal;

wherein the gate driver selectively outputs the gate driving
signals to a plurality of gate driving units of the gate
driver based on the output status of the second isolation
signal;

wherein when the first logic circuit determines that the
output status of the first time locking signal indicates the
source driving units of the source driver all have locked
the timing signal, the output status of the second isola-
tion signal being outputted from the first logic circuit is
the same as the output status of the first isolation signal;
wherein when the first logic circuit determines that the
output status of the first time-locking signal indicates at
least one source driving unit has not locked the timing
signal, the output status of the second isolation signal
outputted by the first logic circuit drives the gate driver
to stop outputting the gate driving signals;

wherein when the second logic circuit receives a positive-
edge trigger or a negative-edge trigger of the first isola-
tion signal, the second logic circuit records the output
status of the first time-locking signal, and configures the
output status of the second isolation signal output to be
the output status of the first isolation signal recorded
until the second logic circuit receives the next positive-
edge trigger or next negative-edge trigger of the first
isolation signal;

wherein the first logic circuit further adjusts the output
status of the second isolation signal based on the output
status of the second time-locking signal and the first
isolation signal.

2. The timing controller according to claim 1, wherein the
first logic circuit is further coupled to a frame synchronous
module to receive a frame initialize signal being outputted
from the frame synchronous module, and adjusts the output
status of the second isolation signal based on the frame ini-
tialize signal and the output status of the first time-locking
signal and the first isolation signal; wherein when the output
status of the first time-locking signal indicates at least one
source driving unit has not locked the timing signal, the
output status of the second isolation signal being outputted
from the first logic circuit drive the gate driver to stop output-
ting the gate driving signals until the output status of the first
time-locking signal indicates that the source driving unit has
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locked the timing signal and the first logic circuit receives the
frame initialize signal for the next frame.

3. The timing controller according to claim 1, wherein the
first logic circuit is further coupled to a power-up detection
module, detecting whether a display device is in a powering-
up reset state and outputting a power-up signal, accordingly,
the first logic circuit adjusting the output status of the second
isolation signal based on the power-up signal, the output
status of the first time-locking signal and the output status of
the first isolation signal; wherein when the power-up signal
indicates the display device is in the powering-up reset state,
the output status of the second isolation signal configures the
gate driver outputting the gate driving signals until the first
logic circuit receives the power-up signal indicating the dis-
play device exited the powering-up reset state.

4. A display device, comprising:

a display panel;

a source driver, comprising a plurality of source driving

units, each source driving unit at least coupled to one of
a plurality of data lines in the display panel;

a gate driver, comprising a plurality of gate driving units,
each gate driving unit at least coupled to one of a plu-
rality of scan lines in the display panel; and

a timing controller, respectively coupled to the source
driver and the gate driver, generating a first isolation
signal and a plurality of gate driving signals, sequen-
tially, comprising:

a driving signal generation module, generating the first
isolation signal and the gate driving signals, wherein the
gate driving signals are signals being outputted sequen-
tially while the first isolation signal is a periodical pulse,
the output time of each first isolation signal pulse
includes the switch timing of two adjacent gate driving
signals;

a time-locking module, coupled to the source driver,
detecting whether the source driving units all have
locked a timing signal and outputting a first time-locking
signal;

afirst logic circuit, coupled to the driving signal generation
module and the time-locking module, generating a sec-
ond isolation signal based on the output status of the first
time-locking signal and the first isolation signal; and

a second logic circuit, respectively coupled to the driving
signal generation module, the time-locking module, and
the first logic circuit, adjusting the output status of the
first time-locking signal to output a second time-locking
signal based on the first isolation signal;

wherein the gate driver selectively outputs the gate driving
signals to the plurality of gate driving units of the gate
driver based on the output status of the second isolation
signal;

wherein when the first logic circuit determines that the
output status of the first time locking signal indicates the
source driving units of the source driver all have locked
the timing signal, the output status of the second isola-
tion signal being outputted from the first logic circuit is
the same as the output status of the first isolation signal;
wherein when the first logic circuit determines that the
output status of the first time-locking signal indicates
that at least one source driving unit has not locked the
timing signal, the output status of the second isolation
signal outputted from the first logic circuit drives the
gate driver to stop outputting the gate driving signals;

wherein when the second logic circuit receives a positive-
edge trigger or a negative-edge trigger of the first isola-
tion signal, the second logic circuit records the output
status of the first time-locking signal and configures the

10

15

20

25

35

40

45

12

output status of the second isolation signal output to be
the same as the recorded output status of the first isola-
tion signal until the second logic circuit receives the next
positive-edge trigger or the next negative-edge trigger of
the first isolation signal;

wherein the first logic circuit further adjusts the output
status of the second isolation signal based on the output
status of the second time-locking signal and the first
isolation signal.

5. The display device according to claim 4, wherein the
display device further comprises a frame synchronous mod-
ule, the first logic circuit coupled to the frame synchronous
module for receiving a frame initial signal outputted from the
frame synchronous module and adjusting the output status of
the second isolation signal based on the frame initialize signal
and the output status of the first time-locking signal and the
first isolation signal; wherein when the output status of the
first time-locking signal indicates that at least one source
driving unit has not locked the timing signal, the output status
of the second isolation signal being outputted from the first
logic circuit drives the gate driver to stop outputting the gate
driving signals until the output status of the first time-locking
signal indicates that the source driving unit has locked the
timing signal and the first logic circuit receives the frame
initialize signal for next frame.

6. The display device according to claim 4, wherein the
display device further comprises a power-up detection mod-
ule, coupled to the first logic circuit, configured to detect
whether a display device is in a powering-up reset state and
output a power-up signal, accordingly, the first logic circuit
adjusting the output status of the second isolation signal
based on the power-up signal and the output statues of the first
time-locking signal and the first isolation signal; wherein
when the power-up signal indicates that the display device is
in the powering-up reset state, the output status of the second
isolation signal drives the gate driver outputting the gate
driving signals until the first logic circuit receives the power-
up signal indicating that the display device exiting the pow-
ering-up reset state.

7. A driving method of a display device, comprising:

generating a first isolation signal and a plurality of gate
driving signals, wherein the gate driving signals are
signals being outputted sequentially while the first iso-
lation signal is a periodical pulse, the output time of each
first isolation signal pulse includes the switch timing of
two adjacent gate driving signals;

detecting whether a plurality of source driving units all
have locked a timing signal and outputting a first time-
locking signal;

generating a second isolation signal based on the output
statuses of the first time-locking signal and the first
isolation signal;

a gate driver selectively outputs a plurality of gate driving
signals to a plurality of gate driving units of the gate
driver based on the output status of the second isolation
signal; and

adjusting the output status of the first time-locking signal
based on the first isolation signal so as to output a second
time-locking signal;

when the output status of the first time-locking signal indi-
cates that the source driving units all have locked a
timing signal, configuring the output status of the second
isolation signal to be the same as the output status of the
first isolation signal; when the output status of the first
time-locking signal indicates that at least one source
driving unit has not locked the timing signal, the output
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status of the second isolation signal indicates to stop
outputting the gate driving signals;
wherein when the first isolation signal is positive-edge
triggered or negative-edge triggered, recording the out-
put status of the first time-locking signal and configuring
the output status of the second isolation signal to be the
same as the output status of the first isolation signal
recorded until the first isolation signal being positive-
edge triggered or negative-edge triggered again;

wherein the step of generating the second isolation signal
further comprises:

adjusting the output status of the second isolation signal

based on the output status of the second time-locking
signal and the first isolation signal.

8. The driving method of a display device according to
claim 7, wherein the step of generating the second isolation
signal further comprises:

adjusting the output status of the second isolation signal

based on a frame initialize signal, the output status of the
first time-locking signal, and the output status of the first
isolation signal, wherein when the output status of the
first time-locking signal indicates at least one source
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driving unit has not locked the timing signal, the output
status of the second isolation signal indicates to stop
outputting the gate driving signals until the output status
of the first time-locking signal indicates that the source
driving unit has locked the timing signal and the frame
initialize signal indicates the beginning of the next
frame.

9. The driving method of a display device according to
claim 7, wherein the step of generating the second isolation
signal further comprises:

detecting whether a display device is in a powering-up

reset state and outputting a power-up signal, accord-
ingly; adjusting the output status of the second isolation
signal based on the power-up signal and the output stat-
ues of the first time-locking signal and the first isolation
signal; wherein when the power-up signal indicates that
the display device is in the powering-up reset state, the
output status of the second isolation signal indicates
outputting the gate driving signals until the power-up
signal indicates that the display device is exiting the
powering-up reset state.
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